Binding of bovine thyrotropin to specific sites in thyroid tissue from control and hemithyroidectomized rats.
The binding of 125I-bovine thyrotropin to thyroid particulate fractions from sham-operated (control) and hemithyroidectomized rats was compared to determine if a change in either the number of bovine thyroid-stimulating hormone (bTSH) binding sites or their affinity for bTSH occurs in physiological situations that evoke changes in the intensity of thyroid stimulation. Following hemithyroidectomy serum TSH levels increase and the remnant thyroid lobe enlarges. Because of compensatory thyroid hypertrophy the concentration of TSH binding sites in the thyroid glands from hemithyroidectomized and control rats was related to particulate protein concentration, to the degree of thyroid cellularity as indicated by DNA concentration, and to the concentration of the plasma membrane markers, 5'-nucleotidase and magnesium-dependent ATPase. In each of four experiments, saturation studies revealed that the maximum specific binding of TSH per unit particulate protein and per thyroid lobe was greater in particulates from remnant than from control thyroid lobes. When related to DNA concentration, the concentration of TSH binding sites in remnant lobes was approximately twice that in control lobes. Because of an increase in plasma membrane markers per lobe after hemithyroidectomy, however, there was no difference in the number of TSH binding sites when related to the concentrations of the membrane marker enzymes in the particulate fractions. As judged from Scatchard analysis, the affinity of TSH binding was lower in remnant than in control lobes. This was partially but not completely due to the increased concentration of particulate protein in the remnant thyroid. These experiments demonstrate that the increase in serum TSH levels after hemithyroidectomy in the rat is associated with alterations in TSH receptor capacity and affinity.